Proton motive force mediates a reorientation of the cytosolic domains of the multidrug transporter LmrP.
LmrP from Lactococcus lactis is a 45-kDa membrane protein that confers resistance to a wide variety of lipophilic compounds by acting as a proton motive force-driven efflux pump. This study shows that both the proton motive force and ligand interaction alter the accessibility of cytosolic tryptophan residues to a hydrophilic quencher. The proton motive force mediates an increase of LmrP accessibility toward the external medium and results in higher drug binding. Residues Asp128 and Asp68, from cytosolic loops, are involved in the proton motive force-mediated accessibility change. Ligand binding does not modify the protein accessibility, but the proton motive force-mediated restructuring is prerequisite for a subsequent accessibility change mediated by ligand binding. Asp142 cooperates with other membrane-embedded carboxylic residues to promote a conformational change that increases LmrP accessibility toward the hydrophilic quencher. This drug binding-mediated reorganization may be related to the transition between the high- and low-affinity drug-binding sites and is crucial for drug release in the extracellular medium.